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(57) Abstract 
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posMble to mcorporate medicines in these polymers which, after implantaticm of the polymers, are slowly released at the loca^ of the 
place of implantation. This system can farther reduce the tbranbogenicity of the pro^ses coated with the polyurethanes and inhibit the 
cejection against these prostheses. 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the PCX on tfae front pages of pamphlets publishing international 
applications under tfae PCT. 



AT 


Aus&ift 


GB 


United Kingdom 


MR 


AU 


Aus&vUa 


GE 


Georgia 


MW 


BB 


BobadOB 


GN 


Guinea 


HE 


BE 


Belgium 


GR 


Greece 


NL 


BF 


Buricbu Faso 


HU 


H&ngfly 


NO 


EG 


Bulgaria 


IB 


Ireland 


NZ 


BJ 


Benin 


IT 


Italy 


PL 


BR 


BrazU 


JP 


Japan 


PT 


BY 


Belma 


KE 


Kenya 


RO 


CA 


Cisads 


KG 


Kyigystan 


RU 


CF 


Cectnl Afticu RepubUc 


KP 


DeiDOcntic People's Republic 


SD 


CG 


Congo 




of Koxea 


5E 


CH 


Switzeriaod 


KR 


Republic of Korea 


SI 


CI 


Catetrivoire 


KZ 


Kazakhstan 


SK 


CM 


CimeiDoa 


U 




SN 


CN 


China 


LK 


Sri hukA 


TD 


CS 


CzediodovakiA 


LV 


LuKembotirg 


TG 


CZ 


Czect Rrpublk 


LV 


Latvia 


TJ 


DE 


Gennaoy 


MC 


Monaco 


TT 


DK 




MD 


RepiJbUcofMt^va 


UA 


ES 


Spain 


MG 


Madagaacar 


US 


n 


Rnland 


ML 


Mali 


UZ 


FR 


France 


MN 


Mongolia 


VN 


GA 


Gabon 









Mauritania 

Malawi 

Niger 

Netherlands 

Norway 

New Zealand 

Polanl 

Portugal 

Ronunia 

Rosaian Fedcralion 
Sudan 



Slovenia 

Slovakia 

Scn^ 

Cbad 

Togo 

T^ikistan 

TUnidad and Tobago 
Ukiaine 

United State* of America 

UAekistan 

Viet Nam 



wo 94/21309 PCT/BE94/00024 



POLYURETHANE-COATED INTRAVASCULAR PROTHESES (STENTS^ FOP THE 
5 TREATMENT OF BLOOD VESSEL STENOSES. A new method to treat 
blood vessel stenoses by means of endovascular protheses 
which are coated w i th amph iphy 1 i c po 1 yur ethanes to which 
medicines can be coupled. 

10 DESCRIPTION 

Treatment of blood vessel stenoses by means of a balloon 
catheter is a popular method. Last year, more than 

15 6,000 patients with coronary heart disease were treated by 
this method in our country. The problem with this method is 
on the one hand the danger that a tear occurs during the 
blowing up of the balloon whereby the blood vessel con close 
and thus cause an acute myocardial infarction, on the other 

SO hand it is well documented that this treatment method is 
accompanied by a frequent restenosis of the treated blood 
vessel within 6 months of the treatment. To solve this, 
problems, medicines were tested in order to prevent the 
restenosis and furthermore new devices were developed. 

es One of these new methods consist of placing a metal 

intravascular prothesis (stent) at the level of the vessel 
stenosis. This method is very efficient for treating vessel 
tears which can occur during balloon dilatation. The problems 
with this metallic stents however are that they have prove.. 

30 to be thrombogenic and can cause an acute thrombotic 

occlusion of the treated blood vessel. On the other hand, it 
appeared that through the inplantation of a metal stent in a 
blood vessel, the body can react with an inflammatory 
reaction whereby restenosis within the stent can occur. 

35 By covering these endovascular protheses with amphiphylic 
polyurethanes, we succeeded in significantly limiting both 
the problem of trombogenec i ty as well as the problem of 
reactive hyperpro 1 i f er at i ve response. 

Amphiphilic polyurethanes were synthesized starting from 

^0 amphiphilic polyester diols on the basis of ethylene oxide 
and proylene oxide. By reaction with a diisocyanate and a 
chain lengthener (butanediol), a thermoplastic polyurethane 
is finally obtained. By the appropriate choice of a> the 
polyesterdiol , especially the proportion of 

45 ethyleneoxide/propyleneoxide, and b) the molecular weight 
of the diol, the bio- and blood compatibility can be 
optimized. Furthermore the kind of sterilisation of 
polyurethane-coated devices turned out to be very critical. 
We used certain amounts of gamma radiation which resulted m 

50 the formation of further crossbr idg ing of the polymer leading 
to a more stable and more elastic polymer which is critical 
during the stent deployment. The resulting polymers turned 
out to be very stable when inplanted in human or animal 
tissues or blood vessels. Furthermore they did not provoke 

55 any inflammatory reaction. 

Furthermore we were able to load these polyurethanes with 
medicines, which were released slowly at the polymer 
implantation side. These medicines are used to further 
decrease the thrombogenec i ty of the stents (heparin, hirudin, 

60 streptokinase, urokinase, tpa and other ant i coagu 1 an t = > and 
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15 



SO 



25 



to inhibit tne i nx lamma y . — — 

(corticosteroids, antimitotics, angiopeptin _ 
antiinflammatoy drugs.) Using '"^^^^Vlpredni so 1 one 1 oa^^^ 
polyurethane coated stents we were able to block totally 



polyur 

stent restenosis in a pig coronary model 



APPLICATION POSSIBILITES OF THE SYSTEM 



1. Treatment of blood vessel stenosis in humans and animals. 

S. Treatment of complications occurring during other 
treatment methods of blood vessel stenosis. 

3, Treatment of complications occurring during diagnostic 
procedures. 

i,. Coating of prosteses, wires, and catheters introduced for 
30 medical purposes. 
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CLAIMS 



By coating endovascular protheses with amphiphylic 
polyurethanes, we have developed an efficient method to 
treat blood vessel stenosis. This method proved to 
considerably limit the thrombogenic i ty as well as the 
15 rejection against endovascular protheses so that this 

method signifies an important step forward in the treatment 
of blood vessel stenosis. 
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